The purpose of this article is to analyze the patterns of head injuries in fatal road accidents in Buzau County for a period of 4 years. This is a retrospective, archival study, and it is based on a total of 339 cases obtained within the Forensic Service Buzau during the period of [2005][2006][2007][2008][2009]. We have analyzed the presence of basic traumatic lesions, skull fractures, intracranial hemorrhages and cerebral traumatic pathology. We have also followed the correspondence between cranial lesions at different levels. The statistical analyses showed a partial correlation between external, elementary lesions (bruises, abrasions, tegumentary wounds) and severe, potentially significant life-threatening, intracranial lesions. Therefore identifying traumatic injuries or even skull fractures does not necessarily imply the existence of underlying severe, potentially lethal, lesions. However, once the presence of a basic lesion or skull fracture was ascertained, the chance of identifying a severe injury increases significantly with up to 7 times when one aims to identify a brain matter injury (contusion or dilaceration) in victims with skull fractures. An accurate knowledge of the lesion mechanisms can lead to car makers carrying out improvements to limit the damage, and can increase the clinical index of suspicion for brain lesions, as the external examination is quite poor at this level.
R oad accidents are a major cause of death in industrialized countries, Romania included, despite all the preventive measures and programs implemented locally, nationally or internationally [1] [2] [3] . Of all the injuries encountered in fatal accidents, the neurological ones are extremely common [1] , especially those that cause extensive brain matter dilacerations or massive hemorrhages. Studies regarding the forensic aspects of road accidents in Romania are quite few in the English-speaking literature [4, 5] , and out of those identified most have not specifically analyzed the peculiarities of head injuries in fatal traffic accidents. The purpose of this article is to analyze the patterns of head injuries in fatal road accidents in Buzau County for a period of 4 years.
MAteriAls And Methods
The study is based on cases obtained within the Forensic Service in Buzau and includes 339 selected cases during the period of [2005] [2006] [2007] [2008] [2009] . This is a retrospective, archival study, based on forensic reports of the body (autopsies). The data were entered into a SPSS type database and were analyzed with the SPSS v20 software. We have used descriptive statistics (averages, median, standard deviations), the Chi 2 test for the analysis of the associations among qualitative variables, the Spearman test for the correlation analysis of the semi-quantitative variables and logistic binomial regression analysis to identify the chance rate.
results
In our cases almost half of the victims had basic craniocerebral lesions (contusions, hematomas, wounds, excoriations) -167 cases (49%). Per age groups the most affected were those in the 50-59 years old group (39 cases, 68 %) and the least affected -those in the 30-39 years old group (20 cases, 30%). The association is statistically significant (Pearson Chi 2 = 23.167, p = 0.002). Craniocerebral fractures were identified in 52% of the cases, most of them involving both the vault and the base of the skull (129 cases, 38%). Isolated cranial vault fractures were identified in a relatively small number (23 cases, 7%) and isolated skull base fractures were identified in 26 cases (8%).
Skull fractures occured significantly more frequently in men (143 cases, 55%) than in women (33 cases, 42% Skull fractures were significantly associated with directly fatal traffic accidents (Pearson Chi 2 =5.413, p=0.014). Thus, out of the total number of people admitted to the hospital, skull fractures were present in 28 patients (40%), while in the group of directly fatal traffic accidents they were identified in a total of 149 patients (56%).
Intracerebral hemorrhages were extremely common; they were not identified in only 112 cases (33%). The most common were mixed ones, with 153 cases (45%), followed by those predominantly subdural or subarachnoid with 51 cases (15%), then by the predominantly intracerebral ones (16 cases), predominantly extradural (4 cases) and predominantly ventricular (2 cases).
The presence of a fracture does not necessarily imply the existence of a brain hemorrhage. Thus, out of 176 cases with skull fractures, in 37 of them (21%) a brain hemorrhage was not found. Similarly, the absence of skull fractures does not necessarily mean the absence of intracranial hemorrhages -out of 161 victims who had no skull fractures only 75 (47%) had no type of intracranial bleeding. This shows, once again, the usefulness of a comprehensive forensic autopsy, which allows the precise identification of the causes of death, instead of a diagnosis of those based on assumptions. Strictly extradural hemorrhages were identified in only 4 cases, all of them not associated with skull fractures. Also, predominantly subdural and subarachnoid hemorrhages are proportionally more frequent in the group of victims without cerebral fractures. Strictly ventricular hemorrhages, on the other hand, were identified only in association with craniocerebral fractures. In the case of victims with fractures, most commonly the hemorrhages are mixed, significantly involving at least two levels (frequently the subarachnoid and intracerebral). The associations are statistically significant (Pearson Chi 2 =37.108, p < 0.0001). Simple cranial vault fractures are associated in about 50% of cases with the presence of subdural or subarachnoid hemorrhages and 50% with mixed hemorrhages. Basal skull fractures are associated in 60% of cases with mixed hemorrhages and in another 36% (9 cases) with the absence of skull fractures. Associated fractures, of both skull vault and base, lead to mixed hemorrhages more frequent than other types of One of the possible explanations why subdural and subarachnoid hemorrhages are frequently associated with the lack of skull fractures is that they can develop more slowly, by microruptures of the emissary veins, which makes them more often identifiable in association with other causes of death, not strictly related to cranial cerebral trauma. Thus, analyzing the distribution of intracranial hemorrhages according to the type of the accident (directly lethal/ inpatient), one sees that the predominantly subarachnoid hemorrhages occur significantly more frequently in the percentage of hospitalized persons (Pearson Chi In order to analyze the usefulness of identifying other craniocerebral injuries to identify the presence of cerebral hemorrhage, we used binary and multinomial logistic regression analysis, which identified the following:
• An OR value of 2.515 for skull fractures. Therefore the presence of skull fractures increases the risk of identifying an intracerebral hemorrhage of approx. 2.5 times.
• A value of 1.756 for contusions and cerebral dilaceration. Therefore the presence of contusions and cerebral dilaceration increases the risk of identifying an intracerebral hemorrhage of approx. 1.75 times.
Lesions associated with brain matter damage were identified in 143 cases (42%), out of which in more than 34% (116 cases) are severe, with brain matter dilaceration. The risk of contusion is significantly lower with age (Pearson Chi 2 =26.672, p=0.024). The severity of the contusions is inversely correlated with age (Spearman, symmetrical measurements, with a value of -0.132, significant at p=0.015).
Severe contusions with dilacerations are strongly associated with road accidents where large vehicles were involved (utility vehicles, tractor, microbus), while cart accidents are more strongly associated with the absence of cerebral contusions (Pearson Chi 2 =46.208, p<0.0001). Inappropriate speed is statistically significantly associated with the existence of more severe intracerebral injuries (Pearson Chi 2 =6.087, p=0.048). The severity of intracerebral lesions is correlated with inappropriate speed (Spearman, symmetrical measures=0.129, p=0.017).
The existence of brain dilacerations greatly increases the chance that, if death occurs inside a hospital, the initial cause of death as diagnosed in the hospital to be craniocerebral trauma, and decreases a lot the chance for it to be considered internal and/or external bleeding (Pearson Chi 
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The existence of skull fractures is also strongly associated with cerebral dilacerations, especially in the case of multiple, comminuted and/or associated vault and basal skull fractures (Pearson Chi 2 =92.256, p<0.0001). In order to analyze the usefulness of identifying other craniocerebral injuries so as to identify the presence of cerebral contusions and dilacerations, we used the binary logistic regression analysis which identified the following:
• An 7.72 increase of the Odds Ratio in case of skull fractures. Therefore the existence of a skull fracture increases the risk of identifying a contusion or brain dilaceration with over 7 times compared to the unaffected population. The existence of a skull fracture also increases the risk of identifying a concussion with severe dilaceration by 10.525 times (Wald=16.590, p<0.0001) and by only 3.7 times to identify a mild to moderate cerebral contusion (Wald=1.438, p=0.007)
• An 1.81 increase of the OR in case of cerebral hemorrhages. Therefore, the existence of a cerebral hemorrhage increases the risk of identifying a contusion or brain dilaceration by about 1.8 times compared to the unaffected population.
• An 2.086 increase of the OR in case of basic head injuries. Therefore the existence of traumatic head injuries within the conditions of road accidents increases the risk of identifying a contusion or cerebral dilaceration by approx. 2 times compared to the unaffected population. Out of 130 cases with predominantly cerebral causes of death, as per the medical death certificate, it was found that: (1) 
disCussions
Most of the articles that analyze the patterns of injuries in lethal road accidents identify as the leading cause of death the existence of severe cranial injuries [9] . In our cases the injuries at this level were classified into (1) external head trauma (bruises, skin wounds, abrasions, hematomas), (2) skull fractures, (3) intracerebral hemorrhages and (4) cerebral contusions and dilacerations, their severity usually increasing from level 1 (practically isolated, not involved in the physiopathological chain leading to death) to 4 (which, if severe, are frequently the cause of death). Statistical analyses performed indicate a partial correlation between low-level lesions (1,2) and underlying severe, potentially significantly fatal ones (3, 4) . Therefore, identifying basic head injuries or a skull fractures does not necessarily imply the existence of underlying severe, potentially lethal, lesions. However, once the presence of a basic lesion or skull fracture was ascertained, the chance of identifying a severe injury increases significantly with up to 7 times when one aims to identify a brain matter injury (contusion or dilaceration), in victims with skull fractures.
Many studies that analyze the morphological patterns of fatal road accidents are done based on external examinations (i.e. without a forensic autopsy performed) [6] [7] [8] . Our study shows that such an approach can quite frequently give false results; the correlation between extracerebral and intracerebral injuries, although statistically significant, is not a certainty. This highlights once again the usefulness of a comprehensive forensic autopsy in fatal road accidents. An accurate knowledge of the lesion mechanisms can lead to car makers carrying out improvements to limit the damage, and can increase the clinical index of suspicion for brain lesions, as the external examination is quite poor at this level.
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